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Foreword
In honour of the research and influence of Joachim von zur
Gathen at 60
This issue of the Journal of Symbolic Computation celebrates the research and influence of
Joachim von zur Gathen on the anniversary of his 60th year. The research of Joachim von zur
Gathen has spanned many areas of mathematics and computer science, including computer algebra,
computational complexity, cryptography, and finite fields. His influence and contributions to these
fields have been felt through his papers and seminal book (Modern Computer Algebra, with
J. Gerhard), and his students, collaborators, colleagues and friends. Many joined in celebrating this
rich and ongoing career of our friend, colleague and teacher at the B-IT institute in Bonn in May 2010.
A number of papers here had their first presentation at that meeting, and all the papers attest to the
quality and breadth of interest of our esteemed colleague.
Joachim von zur Gathen completed his Diplom in Mathematik from ETH Zürich in 1973, and his
Ph.D. in 1980 from the University of Zürich under the supervision of Volker Strassen. His thesis
was on secant spaces to so-called r-twisted curves and, as with many of us, we can see echoes
of these nascent interests throughout his research. He was already working on the complexity of
algebraic problems in those days. In his over 100papers hehas developed and analyzed algorithms and
explored algebraic approaches to hardness. His algorithmic contributions include work on factoring
polynomials, exponentiation, polynomial decomposition, finite field arithmetic and computations
with algebraic curves. In the past decade Joachim’swork has broadened to include cryptography, from
important technical contributions, to hardware implementations, to a serious and ongoing interest in
the history of cryptography and cryptanalysis.
A scientific community also requires editorial skill, pedagogical commitment, organizational
ability and just plain hard work. Joachim has served on many editorial boards and program
committees. He chaired the ISSAC program committee in 1994, and brought an enormous level
of rigour and professionalism that set a high standard for that conference. He started the journal
Computational Complexity in 1991 as Managing Editor, a position which he holds to this date.
Computational Complexity has grown to be one of the leading journals in theoretical computer
science. He is also on the editorial board of Cryptography and Communications, and has served on
other editorial boards including the SIAM Journal on Computing, Finite Fields and their Applications,
and the Journal of Symbolic Computation. Joachim has organized many conferences at Oberwolfach,
Dagstuhl, aswell as summer schools on cryptography at the B-IT. Perhaps his broadest impact has been
felt in what is now the standard textbook in its field,Modern Computer Algebra, with Jürgen Gerhard.
After completing his Ph.D., Joachim started a postdoctoral fellowship at the University of Toronto,
which quickly developed into a professorship in 1981. He remained in Toronto until 1994, graduating
four Ph.D.s (Wayne Eberly, Mark Giesbrecht, Keju Ma and Daniel Panario). In 1994 he left Toronto
as a Full Professor for the University of Paderborn. For the next ten years he built a successful group
in Paderborn, graduating four more Ph.D.s (Michael Nöcker, Jürgen Gerhard, Jamshid Shokrollahi, and
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Volker Krummel). In 2004 hemoved again, to form the COSEC group at the Bonn-Aachen International
Center for Information Technology (B-IT) where he resides today. His most recent graduate, Laila El
Aimani, is from the B-IT, where Joachim has created another excellent working group of students and
researchers.
This Special Issue
The papers in this special issue reflect the diversity of interests of its honouree. We begin with the
paper of Ling, Shparlinski, Steinfeld and Wang, which gives a rigorous deterministic and polynomial-
time algorithm for the modular inversion hidden number problem. It matches in cost a heuristic
algorithm for this important problem in cryptography. Continuing this number–theoretic theme,
the paper of Gaudry and Schost looks at extensions of Schoof’s algorithm for counting points on
curves of genus 2 over a large finite field. They propose some important practical improvements and
demonstrate their effectiveness on some large problem instances. Prest and Zimmerman present an
algorithm to find non-linear polynomials for the number field sieve integer factoring method. This
extends Montgomery’s method and improves on the best previous methods.
On more algebraic algorithms, the paper of Elkadi, Galligo and Luu Ba answers an open problem
of Joachim’s (with Maurice Mignotte and Igor Shparlinski) from 2010 in this journal on finding low
degree perturbations of polynomials which have a non-trivial GCD. In particular, they solve this
problem for multiple polynomials. A fast and deterministic algorithm for solving systems of linear
equations over the polynomials is presented by Gupta, Sarkar, Storjohann and Valeriote, matching
the cost for the best known probabilistic algorithms on this fundamental problem. Sparse polynomials
have seen much recent work in both algorithms and complexity, and Avendaño, Ibrahim, Rojas, and
Rusek continue this with an exploration of the complexity of detecting p-adic rational roots of sparse
polynomials. They demonstrate lower bounds in Qp which are stronger than those known for R, as
well as providing new algorithms.
The algorithmic and mathematical study of finite fields has been a topic of much of Joachim’s
research, as has been enumerating mathematical objects over finite fields. The paper of Comer and
Kaltofen counts the number of singular Hankel matrices over a finite field, both generally and when
some coefficients are fixed. Their explicit formulas are accomplished by a deep investigation of the
behaviour of the Berlekamp/Massey algorithm. Finally, the paper of Gallardo and Rahavandrainy
considers the analogue for polynomials over finite fields of the unitary perfect number problem, and
enumerates all unitary perfect polynomials with four irreducible factors.
We are most grateful to the Journal of Symbolic Computation for their support in publishing this
special issue.
The Jo60 Conference
Many joined in celebrating the rich and ongoing career of Joachim from May 27–29, 2010 at
the Bonn-Aachen International Center for Information Technology (B-IT) overlooking the Rhine river
in Bonn. The Jo60 meeting celebrated the jubilee with a variety of scientific and personal talks on
areas connected to Joachim’s research. The following speakers (some of whom have written papers
in this volume) gave fascinating talks reflecting Joachim’s interests: Eric Bach, Allan Borodin, Peter
Bürgisser, Jürgen Gerhard, Mark Giesbrecht, Oded Goldreich, Gaston Gonnet, Erich Kaltofen, Preda
Mihăilescu, Michael Nöcker, Daniel Panario, Claus Peter Schnorr, Éric Schost, Amin Shokrollahi, Igor
Shparlinski, Arne Storjohann andVolker Strassen.Many in this programmeexpoundedupon the direct
and indirect influence of Joachim on these topics and on their research and personal lives. The talks
were exciting and entertaining, and many were of exceptional depth and current scientific interest.
Other researchers and friends sent their greetings from afar.We invite you to browse a record of some
of the festivities online at http://cosec.bit.uni-bonn.de/students/events/jo60.
We express our deep appreciation for Joachim’s ideas, publications, enthusiasm, guidance and
friendship over the past decades, and wish him many more.
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